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abstract: During a survey of parasites of fishes 
from the Kuwaiti coast of the Arabian Gulf, a pair of 
digeneans were found in copulation in the intestine of 
1 of 4 Gnathodon speciosus\ the digeneans were re¬ 
covered and studied by scanning electron microscopy 
(SEM). SEM micrographs suggest a 1-way transfer of 
sperm and reveal the presence of longitudinal ridges 
with openings or depressions in the metratermal seg¬ 
ment of the terminal organ of the recipient. The di¬ 
geneans were identified as monorchiid species of La- 
siotocus. This is the first evidence of copulation in a 
digenean demonstrated by SEM. 
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Trematodes, with few exceptions, are her¬ 
maphroditic flatworms that are capable of both 
cross- and self-fertilization. Most investigators 
believe that cross-fertilization is the rule. In 
cross-fertilization, sperms are transferred by the 
process of copulation from 1 individual to an¬ 
other in 1 direction or by reciprocal exchange. 

The act of copulation has rarely been ob¬ 
served directly. Among the earlier studies are 
those of Fuhrmann (1930) on Prosotocus con- 
fusus (Looss, 1894) and Rausch (1947) on Mi¬ 
crophallus opacus (Ward, 1894). Palombi 
(1932) reported copulation via Laurer’s canal in 
Diphtherostomum brusinae (Stossich, 1889) and 
Haploporus benedeni (Stossich, 1887) and 
through the uterus in Podocotyle fractum (Ru- 
dolphl, 1819). (For more recent reviews dealing 
with copulation and fertilization, see Fried and 
Harris, 1971; Nollen 1983, 1997.) It is very 
probable, however, that most acts of copulation 
occur through the genital atrium by insertion of 
the cirrus or ejaculatory duct into the metraterm 
or the uterus. Here, we present an observation. 
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which we consider direct evidence, of copula¬ 
tion through the metraterm in a monorchiid. 

During the course of a survey of helminth 
parasites of Kuwaiti marine fishes conducted be¬ 
tween October 1992 and December 1994, 4 
golden trevally, Gnathodon speciosus (Forsskal, 
1775) (Carangidae), were found to harbor mon- 
orchiids; in 1 of these hosts, a pair of digeneans 
in copula and 8 unpaired specimens were found. 
The digeneans were washed in saline, fixed in 
alcohol-formaldehyde-acetic acid, and stored in 
70% ethanol. The copulating pair was dried for 
scanning electron microscopic (SEM) examina¬ 
tion using the critical point technique, coated 
with gold-palladium, observed, and photo¬ 
graphed using a JEOL, JSM-6300 SEM. The 
other specimens, which seem to represent 2 spe¬ 
cies, were stained in alum carmine, dehydrated 
through an ascending series of ethanol, cleared 
in clove oil, and mounted in Canada balsam. 

Scanning electron micrographs show the cop¬ 
ulating pair in a parallel but reverse position, the 
anterior end of 1 facing the posterior end of the 
other (Fig. 1A, B). Both the large cirrus sac and 
the metraterm part of the terminal organs are 
extruded (Figs. 1, 2), with the cirrus sac hooking 
up with the metraterm in an apparent 1-way 
transfer. The 1-way transfer is in contrast with 
the 2-way transfer described by Fuhrmann 
(1930) in Prosotocus confusus. The micrographs 
(Figs. 1, 2) show a conspicuous preacetabular 
genital pore that is wide open. The impression 
is that the recipient (Fig. IB) is responding to 
the approach of the cirrus of the partner (the 
insertor) by opening its genital pore and pro¬ 
truding the metraterm. In the fixed specimens, 
the genital pore is barely visible, and no evi¬ 
dence of any metratermal protrusion is seen. The 
micrographs (Figs. 3, 4) also reveal that the me¬ 
traterm has longitudinal ridges with pores or de¬ 
pressions. The function of these ridges is not 
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Figure 1-4. Copulating worms in reverse position, with the insertor (A) and the recipient (B). The 
anterior end of the insertor is pointing posteriorly, and the oral sucker of the recipient is near the upper 
edge of the picture; the acetabulum (a) is just posterior to the genital pore in B and the protruded cirrus 
in A. Scale bar = 100 pm. 2. Protruded cirrus (c) and its connection with the genital pore. Scale bar = 
100 pm. 3. Protruded metraterm (m) showing ridges and pores or depressions. Scale bar = 10 pm. 4. 
Same worm as in Figure 3, from a slightly different angle, showing metratermal ridges, with pores or 
depressions, in a parallel arrangement. Scale bar = 1 pm. 


known. Whether the pores or the depressions are 
openings of secretory glands or for chemoat¬ 
tractants can only be postulated. The production 
and secretion of chemoattractants has been re¬ 
ported previously (see Nollen, 1997). 

The copulating digeneans were identified as 
a species of Lasiotocus, a monorchiid genus 
represented by at least 46 nominal species. The 
10 specimens, including the copulating pair, re¬ 
covered from 1 of 4 golden trevallys belong to 
2 species. One species, represented by 1 spec¬ 
imen, is characterized by having small eggs, a 
small cirrus sac, and vitelline follicles that are 
confluent in the acetabular region; the other 7 
specimens have larger eggs, a large cirrus sac, 
and vitelline follicles extending laterally from 
the acetabular level to the ovariotesticular lev¬ 
el. Both species are to be described elsewhere. 
The assignment of the copulating pair to 1 or 
the other of these 2 species cannot be deter¬ 


mined with certainty; in all likelihood, the 
specimen with the protruded cirrus, the insertor, 
(Fig. 1A) belongs to the species v th the larger 
eggs and larger cirrus; whether the other part¬ 
ner belongs to the same species or to the other 
species cannot be determined from the micro¬ 
graphs. Both species were also found in the 
other 3 golden trevallys. 
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